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INTRODUCTION

Particulate emission tests were performed on three separate
sources located at the Cargill, Inc. Feed and Grain Mil1l in Sioux City,
Iowa. The testing was performed during the week of June 19, 1972.

The sources tested were the Hammer Mil1l, the Column Cooler
inlet and outlet, and the Pan Cooler inlet and outlet.

A1l three sources were controlled by cyclonic dry dust col-

lectors. Three, two-hour tests were performed on each of the five points.
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SUMMARY OF RESULTS

Summarized results of the particulate emission stack tests
performed at Cargiil, Inc. are included in Tables 1-5.

The Environmental Protection Agéncy (EPA) performed the
analyses,

Complete particulate emission calculation data are included
in Appendix A.

Complete plant operating data collected by the EPA are in-

cluded in Appendix B,




TABLE 1

J mEST o - EPA 72-CI-28 (GRI; "N OF RUMS - 3
‘ PLANT - CAPGILL  STOUX CT0Y, IOUA ;
: S0URCE - PBAMFERIMTLT, OUTLAT
' i‘ TYPR OF PLANT - FEED AND GRAIN MILL
conmROL EQUIPHRNT -~ DRY CYCLONIC DUST COLLECTOR
POLLUTAIITS SANPLED - PARTICULATES

T=TTT1YRUW NUMEBER 1ot 1o 1A A
)'(g 2)DATE dogsnaszo | synagza L eyonyan
\  3)TINE BEGAN l_nnean 1 _ess55_ | 122400 -
. W)TPIHE END l_2az00.5 1 ta.us ___ 1 _123:50 . ﬁ
'w  5)BAROMETRIC PRESSURE, IN HG opa____ |l op g8 1 28 98 ___. ¢
l 6 )METER ORIFICE PRESSURE DROP, IN HG T - loa.uy_____ .
7YVOL DRY GAS HETER COHD, CUBIC FEET L_sa.6us5 ) s5.517 __1_51.003 i
. B)AVERAGE GAS METER TEMPERATURE, DEG F  |_ea.a____ |l so.o 1 72,2 ____1
l 9)VOL DRY GAS, 8.T.P. , CUBIC FEET L ses0s5 Ll _en.235 1 vo, 066 __ %
' 10)¥0TAL H20 COLLECTED, ML l_28 _____ 130l 125 |
, 11)VOL 420 VAPOR COLLECTED, S.T.P. . Cy FTL_NA . ____ 1 MA .  TiTNALL k
'. 12)STACK GAS HOISTURE, PERCENT VOLUME 2.8 __ _ lo2.a 1o 4
v 13)ASSUMED STACK GAS HOISTURE, PCT VOL l_ 2.3 _ .. l_2.3 . do 2 i
14 )PERCENT CO02 e e dezm L S, I
] 15)PERCENT 02 : l == 1o == o 1%
l 16 )PERCENT CO | Tt L d e
17)PERCENT W2 et U i J St i
4+ 18)PERCENT £XCESS AIR, STACK GAS WAS AIR Lo NA J_NA I NA L \. .
'L 19)MOLECULAR WEIGHT OF STACK GAS, DRY 1 28.85 1 28,85 | _28.85 ___Jf
20)OLECULAR WEIGHT OF STACK GAS, STK CONDY_28.6 ____ l_28.6_ ____ 1 28,598 ___ ;i
W 21)STACK GAS SPECIFIC GRAVI?Y 1_0.93 1.90.89 ____ 1.0.29 ____, l—,‘f
'j 22)AVG SQUAREZ ROOW (VEL HEAD), II H20 1 0.25 __ _ 1 0,276 | C.280 "
23)AVERAGE SYACX GAS TEMPERAYURE, DEG F 1.85.3 1.85.2 ___ 1.89.1 .
| 28)AVG SQUARE ROOY (STK TENPxVEL HEAD) - 1 _5.882 ] 6.45 1.6.338 |
l 25)PITOT CORRECTION FACTOR 1_0.83 1.0.83 l_0.83 :
W  26)STACK PRZSSURE, Iil -HG, ABSOLUTE i_28.6 ] _28.78 | ?°8.7R |
27)STACK GAS VEL, STACK COiD, F.P.M. L N L P T I F 1
l 28)STACK AR:A, 35Q FLEY _ 1428 1_4.28 [ 8.28 5
' 29)EFFECTIVE STACK AREA, SQUARE FEET 3o 1.2.38 O TS
30)STACK GAS FLOY RATE, §.7.P. , SCFup 1 2Evo | 2956 4 2977777 "l
31)#ET TIng OF TESY, WIwUiES 15 LN T____:}!!
lﬁ 32 }SANPLING HOZZLE DIALEDTER, TECHES __0_-?_;.?__.__1_.?.’.:'5._7;’ _____ 1
100.9 1.100.0

IVPERCENYT TSOKIweIC

et T T — o —— 2t —

34)PARTICULATE EMISSIONS @ S.T.P., 1b/hr
'ﬂ FROIT FALF 0.07 0. 05
BACE PALF 0.03 0.03 |
TOTALS 0.10 0.09

- . T oy S T St Tt et Ty et T S Tk el PR B S g Ak AR Bk S S S8 e A g St i = et ot T ) A gy ol L U A e M S S — - —— e 4 S B sy .

\ *Based upon wet and dry bulb thermometry
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TABLE 2

mper nn - EPA 72-CT-28 (GRN)
PLANT - CARGILL SIo0yY crny, IovA
ROURCE - COLUNT cooLrn INVLEDT
myon OF PLAIT - FERED AND GRAIN MILL

CONTROL LOUIPITHT - DRY CYCLONIC DUST COLLECTOR

POLLUTANTS SA1PLED - PARTICULATES

. o St i e A S . A et S T o e e L o R TS % A T S e B S ey e e e L e
- -

1)RUN §UMBLR

2)DATE

3)TIHE BEGAN

YWYTTHE EXD

5)YBAROMETRIC PRESSURE, IN HG

6)METER ORIFICE PRESSURE DROP, IN HG
7)VOL DRY GAS METER COND, CUBIC FEET
B)AVERAGE GAS MNETER TEMPERATURE, DLG F
y)voL prY G¢As, S.r.pP., , CUBIC FPEET
10)T0TAL H20 COLLECTED, ML

11)V0L H20 VAPOR COLLECTED, S.T.P. , Cy FT

12)STACKX GAS HOISTURE, PERCERT VOLUME
13)ASSUMED STACK GAS MOISTURE, PCT VOL
14 )YPLRCENT CO2

A A VT LTI
e )J’.‘.L‘;J\Lauu.{ 92

16)PERCEHT CO
17)PLRCENT 12
i8)PERCENT EXCESS AIR , STACK GAS WAS AIR
19)¥OLECULAR WLIGHT OF STaCK GAS, DRY

20)HOLECULAR WEIGHT OF STACK CAS, STK COND|__28.45

21)STACK GAS SPECIFIC GRAVITY
22)AVG SGQUARE ROOY (VEL HEAD), IN H20 .
23)AVERACE STACX GAS TwMPLRATURE, DEG F
< 24)AVGE SQUARLE ROOT (STK TLMPxVEL HEAD)

25)PIT0F CORRECTION FACTOR
26)5TaCE PRLSSURE, IN EG, ABSOLUTE
27ISTACK GAS VZL, STACK (OWRD, F.P.H.
2B)STACE AREA, 8Q FRET
29)EFFECTIVE ST4CK AREA, SQUARE FLET
30)5TAUK Gas FPLOYW RATE, 5.T.P. , SCPMD
3V WLy Ty G ¥iUST, wWlinUies
32)S8ANPLING HOLLLL DIAMEYLER, IHCHES
33VYPEACENY ISOKIEErIC
34 )PARTICULATE EMISSIONS @ S.T.P., 1b/hr

FRonm™ HALF '

BACY DALF

roTALS

*kxS W P s DRY, 70 DEGEEES ¥, 29.92 THCHES HoRCURZx*x%

*Based upon wet and dry bulb thermometry
— 4

no or RUns - 3

1. 3.7 ____
l.3.5 ..
R L
e,
| o,
| L S
1 _NA___
1_.28.85
1_ 0,98
13,307 __
1S T
| 31,251
0. 23
T I

l__gsoos70 1 eronezn 1 _6/23

LoNA

"Wﬁfﬁfﬁf_—l""Engﬁf'"i“ﬂEBTT?“:"
l"?FﬁﬂT——'"l_ﬁfﬁﬁ?"""'|"1133'"“
l:?fﬁﬂf"""—l"ff??‘"""I‘ﬁ:SE““‘*

[TTEm T 1“"6565‘“‘-l-tqns-~~"“‘

FIE L TR TSI

LS T LS VN N LA

G LT T LT A AL A
383,62 210,90 'l
0.15 0 08 |
383,77

210, 98 . ‘



SQURCE ZEST DATA
TABLE 3

PLANT - CARGTLL SIQUY CITr, IONA

SOUPCn - COLUMY COOLTR QUTLTT

TYPE OF PLANT - FERD ARD GRAIN NMILL ,
CONTROL ROUIPHENT - DRY CYCLORIC DUST COLLECTOR
POLLUTANTSE SAMVMPLTD - PARTICULATRS

' TEST N0 - EPA T72-0T-28 (GRI) no OF RYNE - 3

-—-————-—--————-—-._-—.—-——_-—_—_—————.—-——.—_-._—...-.-_--——--.a.-q-—-_.--——_.-——-...—.-—-————-.-————-——.—-———

1)YRUN NUMBLR L S S 3
2)DATE o s/o0y90 _1_6/o0470 1 _6/23/72
l 3)TINE BEGAN l-27:0n0 _d_n7eso 1 21:21
WYTIME END lorosys 1 _o9sus | 1u:06__
5YBAROMETRIC PRESSURZ, IN HG doaso 1 28,8 l_28.8
l 6 )METER ORIFICE PRESSURE DROP, IN HG loa.65 l_d.35 i.1.87
7)VOL DRY GAS METER COHD, CUBIC FEET l_82.758 1 70,404 _ | BE.51
8)AVERAGE GAS WEZTER TEMPERALURE, DEG P J_79.4 ____ L. &a.7. . l_es.1
' 9)VOL DRY GAS, S.7.P. , CUBIC FEET l_ge, 91 [ e ooug | ei.ied
W 10)POTAL H20 COLLECTED, ML 1.5 1.5 ___ 1_63 .
11)VOL H20 VAPOR COLLECTED, S.7.P. , CU FTL_WNA ______ o NAL I NA
12)STACK GAS MOISTURE, PERCENT VOLUME * 1 3.4 __ ___ 3.7 1.3.5
13)ASSUMED STACK GAS MOISTURE, PCT VOL 3.3 ____ 1.3.3 ____ 1_3:3 ...
14)PLRCENT €02 b - b
AS)PERCENT 02 S - S A A
lllG)PERCEHT co o A= Ao R
17)PERCEHT H2 ] R R S d .
1B)PERCENT EXCESS ATR, STACK GAS WAS AIR I NA__ o wa S |}
18)MOLECULAR WEIGHT OF STACK GAS, DRY J_28.85 _ | _28.85 | 28.B5 .
20)/i0LECULAR WEIGHT OF STACK GAS, STX coﬁDl_gﬁbjﬁg___iﬂgﬁﬁﬂé,_h_1_3?-ﬁf _____
21)SWACK GAS SPECIFIC GRAVITY {_o.98 1_98.98 p_eme 2l
22)AVG SQUARE ROOY (VEL HEAD), IN H20 1_JLQEEL,__1“1LEEB;___1_3-w? —
23)AVERAGE STACK GAS IoMPERATURE, DEG F - |_108.6 17 F0@.5 |- 1117~~~
2U4)AVG SQUARE ROOT (STK TMPxVEL EEAD) 1.16.008 | 1u.39% "7 1VVOITTT
P25)PI70T COLRLCTION FACTOR 1088 1.9:.8% LT |
26)STACK PRESSURE, IH HG, ABSOLUTE dogp.s 1 _28.8 ] _<48%.%
27YSTLCK GAS VEL, STACK COWD, F.P.M. TN P B P S A
2B)STACK &REA, SQ FEET T I S L TR
Al ’ . - - e e —
29)EFFECTIVE STACK AREA, SQUARE FEET Lo B3 1o 35 T TITTEIE T
30)STAUK GAS FLOW RATH, S.0.P. . SCFLD TERLEE 1_BoRITT TR R
J1)iey TLvy OF PES4, &IaUTsS 11w AT 1_1*Uu ______
32)SANPLIGG ROLELE DIANETER, IsCiHES. .. .. .. TR N L I LA il
3BIPERCENT [SOXTHENIC RSO LTS L T R 12T
34)PARTICULATE EMISSIONS @ S.T.P., Tb/hr il Ll -
l FROUT EBALF N E— —=0,23 0. 35 0.22
BACE HALF el AT 0, U 0.29 0.17
TOTALS S0, 37 0.63 0.38

& <351, P.+> DRY, 70 DEGRELS F, 26.92 I14CHLS HERCURTamw T TTTTmmmmmm—mmmme
' *Based upon wet and dry bulb thermometry
5




TABLE 4

moam yn - LPA 792-0I-28 (GRI) N0 OF RUNS - 3
PLANT - CARCILL srouy crry, IolA
spuUPnL - PAN COOLER INLET
mypp OF PLANM - FEED AHD GRAIN IMILL
COPTROL EOUIPPMRIT = DRY CYCLOPIC DUST COLLECTOR i
POLLUTANTS SAMPLLD - PARTICULATES
TTTTIYRUN WUMBER I I o o Y
2)DATE 1 e/nasmn 1_e/nnzan 1 5/22/77
3)TIME BEGAN l__es:5p l_aems L __12:30
YYTIME END logsan_ ___J_11:08 b 1B4:35
5)BAROMETRIC PRESSURE, IN HG loag 70 _ J_2e.a_ __ . 1___»28,91 |
6 YMETLR ORIFICE PRESSURE DROP, IN HG 1 ann 1 w7 w32
7YVOL DRY GAS HETER COWD, CUBIC FEET b1 a9 1l ann.gos f_ 142,783
8)AVERAGE CAS WETER TEMPERAYURE, DEG F  |_21.4____1__es.6 4 ... 75.9
9)VOL DRY GAS, S.T.P. , CUBIC FEET 1l 14w namn 1 aut way ] 137,058
10)TOTAL EH20 COLLECTED, ML L 66 ______ 18 1 80 ___
11)VOL H20 VAPOR COLLECTED, §.7.P. , ¢V FTL NA_ ____1__NA ____. 1o NA |
12)8TACK CAS HOISTURL, PERCENT VOLUME R 1l 27 ____ 2.7
13)ASSUMED STACK CAS MOISTURE, PCT VOL 2.6 ____ 1 2.6 ____ 1. 2.5
14)YPLRCENT €02 1l - 1l == R -
1S)YPERCENT 02 o de o e .
18)YPERCENT CO b B = o
17)YPERCENT il2 N . A DU SOV L P |
18)PERCEIIT EXCESS AIR , STACK GAS WAS AIR 1_NA __ 1__NA______ o MNA
18)MOLECULAR WEIGHYT OF STACK GAS, DRY {_2e.p5 1 28,85 __[_.__.28.85 |
20)HOLECULAR WEIGHT OF STACK CAS, STX Co¥Dl__2R.56 ___1 _28,56 1 __ 28.50
21)STACK GAS SPECIFIC GRAVITY {_ 0.9 ___|1_0.,99 ___4___0.°9 ]
22)AVG SQUARE 3009 (VEL HEAD), I H20 1 0.905 | 1,095 ] __1.66% |
23)AVERACE STACK CAS TeUPLRATURE, DEG F 1. 95.9 |80 1___99.%
24)AVG SQUARE ROOT (STK TEMPxVEL HEAD) | 21.335 | 25.675 | __ 25.702
28)PITOT CORRECTION FACTOR 1 0.83 ] 0,83 "y " O.EI _
26)ST4LCH PR&SSURE, Iil HG, ABSOLUTE 129 Tas T L
27)STACK GAS VEL, STACK COdD, F.P.M. TIGE LN WYL P N AL T
28)STACK AREA, 35Q FEET 135,69 I R L
29)EFFECTIVE STACK AREA, SGUARE FEET l—%ﬁ%ﬁ?r--—i—ﬁ%ﬁﬁéy—-—i———_3“’i -
[od e VoA T 7 AL H A rodn T s 1 4 “ - :
S0)STAGK Gis FD0Y RATE, 802y SCRUD L e e
Wo d' Fliut U Lood, AT UL ES _l___ - b e ___..._..j._..._ yop—
32)5AMLLING NOLZLL DIASED?LR, ITaCHES 0.2 0. e A
S3YPERCENY TSOXIFELIC L L1 S A T
34)PARTICULATE EMISSIONS @ S.T.P., 1b/hr -
FROIT NALF 248, 4k 247,35
BACE PALF 0.08 0,11 !
TOTALS 248,52 240 U7 |

A%xS .0, D4 DRY, 70 DEGRLLS #, 29.92 I4CHES HERCURY*%% -
*Based upon wet and dry bulb thermometry
6
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TABLE 5

l N
TEST HO - TPA  72-CI-28 (GRN) Ho OF RUNS - 3 I
PLADT - CARGILI  SIOUX CIFY, IOWA X
I SOURCFE - PAN COOLER QUTLET fi
PYPE OF PLANT - FEED AID GRAIN MILL ‘ !
corTROL ENUIPHENT - DRY CYCLORIC COLLECTOR - I
' POLLUTANTS SAI'PLED - PARTICULATES |
1)RUH NUUBER R S SN 1 S, S i S I J
l 2)YDATE losioa/ae L eyonsao le/ionga2 ok
3YPTHE BEGAN loaseso . gens ___lan:an Lk
W)YTTiE END lo2aeas 1 11.05 __law:yo ____. ¥
5)BAROMETRIC PRESSURE, IN HG 12878 1 _op as _top oq ____ o
l 6 )METER ORIFICE FRESSURE DROP, IN HG i 073 T TR, LN . I A S i
7YV0L DRY GAS i:ETER COWKD, CUBIC FEET 1 ®2.065 _1_77 2928 1 78,785 . g
8)YAVERAGE GAS METER TEMFERATURE, DEGF 1_178%.6 __ i 72 7____les.& ___ |
l 9)YVoL DRY CAS, S.T.P. , CUBIC FEET 1 58,859 1 72n_305 | 78 usb ___ ..
10)20TAL H20 COLLECTED, i : .26 ____ 1 .33 134 ______.if
11)V0L H20 VAPOR COLLECTED, S.T.P, , CU FTL NA_______ T N T
l 12)574CK GAS HOISTURE, PERCENT VOLUME * 2.1 |24 2
13)ASSUMED STACK GAS MHOISTURE, PCT VOL 2 oo N Y
A4 )YPERCENT CO2 | -, o= R
l 1S )YPERCENT 02 RS o= St f
16IPERCENT CO | S-S B = = F
17)PERCEHT W2 demm e N L . +
18)PERCEIT EXCESS AIR, STACK GAS WAS AIR L1 _MA__ J__MNA_ LNA . ]
I 19 YMOLECULAR WEIGHT OF STACK GAS, DRY 128,85 | 28 .85 ___1.23.85_ __
20)HO0LECULAR WEIGHT OF STACK GAS, STX cowpl_28.63 1 728,63 ___1.2e.,62 [
21 )SYACK GAS SPECIFIC GRAVITY 1. 0.9 ___1_o0.99____1©6.99 ____.
l 22)YAVG SQUARE ROOL (VEL HEAD)Y, IN H20 1_0.44%7 | _o.,545 _ ] 0,552 y
23)AVERAGE STACK GAS TeUPERATURE, DEG F |_88.7 l_89.1 ____1°%7.2 _ . ]
2UYAVG SQUARE ROOT (STX TEMPXVEL HEAD) J_t0.%8C ) 12,769 | 13.929
I 25)PIVOT CORRECTION PACTOR 1. 0.88 1 0,83 10,83 ;
26)STACK PRSSSURE, Ii HG, ABSOLUTE 12878 " o 81 ) 28,81
27)STACK GAS VZL, STACK CO#D, F.P.M. 1_I5ST Ny Tage7,9 ) 19765
I 28)SYACK AREA, S@ FERT TR S B 1S N 9.5 T
: 29)EFFECTIVE STACK AREA, SQUARL FEIRT IR S 2 U 2
30)STACK GAS FLoW RATE, S.T7.P. , SCFuD | ISy T RAgs ) T IGRTT T
| 31)WiT DINE CF PubT, NILULYES TR T 1 XA
l 32)SANFLING wUEELe DIANETER, InCHES. . TR T - D L
ABYPERCERY TSOAIFETIC il foADE T : (105
34) PARTICULATE EMISSIONS @ S.T.P., 1b/hr -i-i-i-i-wiar.-. f
' FROUT NALF j— '
BACK BALFP e
TOTALS il
l / I}
»
l G
l”
W
' Tk aw T Pt DRY, 70 DEGIEES F, 2$.92 INUHES HERCURYax# ‘
*Based upon wet and dry bulb thermometry &
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LOCATION OF SAMPLING POINTS

Sampling ports and points were selected by using the guide-
lines stated in Method 1 of the Federal Register (36. F. R, 24882,
24883, December 23, 1971).
, Figures 1-8 are diagrams of the sources sampled,

Table & is the location of sampling points for each source.
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SAMPLING AND ANALYTICAL PROCEDURES FOR
PARTICULATE EMISSIONS FROM STATIONARY SQURCES

The method used was Method 5 of the Federal Register (36 F.R.,

March 31, 1971), Determination of Particulate Emissions From Stationary

Sources. 1

The complete description of the sampling method used is in o

Appendix D. ' |

The EPA performed the sample analyses.

e A e e St
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INTRODUCTION

Particulate emission tests were performed on three separate
sources located at the Cargill, Inc. Feed and Grain Mill in Sioux City,
Iowa. 'The testing was performed during the week of June 19, 1972.

The sources tested were the Hammer Mill, the Column Cooler
inlet and outlet, and the Pan Cooler inlet and outlet.

A1l three sources were controlled by cyclonic dry dust col-

lectors. Three, two-hour tests were perfbrmed on each of the five points.
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APPENDIX A

Particulate Emission Calculations
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E.E.I. SOURCE SAMPLING NOMEMCLATURE SHEET

PB - Barometric pressure, inches Hg
PS ~ Stack pressure, inches lg
As - Stack ares, sq. ft.
AS'- Effective area of positive stack gas flow, sq. ft.
WPTS - Number of traverse points where the pitot velocity head was greater than zerx:
TS - Stack temperature, °R .
- Meter temperature, °R
- Average square root of velocity head, Jinches HpO0-
Average meter orifice pressure differential, inches H0
- Sampling nozzle area, square feet
- S-type pitot tube correction factor

' VM ~ Recorded meter volume sample, cubic feet (meter conditions)

SERE=g
1

VC - Condensate and silica gel increase in impringers, milliliters

Po - Pressure at the dry test meter orifice, [f? +A H]| inches Hg
13.6

STP - Standard conditions, dry, 70°F, 29.92 inches Hg

— -— - -— - — -— - —

YWV - Conversion of condensate in milliliters to water vapor in cubic feet (STP)
VSTPD - Volume sampled, cubic feet (STP) e T
VT - Total water vapor volume and dry gas volume sampled, cubic feet (STP)
W - Moisture fraction of stack gas
s FDA ~ Dry gas fraction

MD ~ Molecular weight of stack gas, lbs/lb-mole (dry conditions) s
MS - Molecular weight of stack gas, lbs/lb-mole (stack conditions)
¢S - Specific gravity of stack gas, referred to air

I " EA - Excess air, 7%

-
M

HxTS -~ Average square root of velocity head times stack temperature
' U - Stack gas velocity, feet per minute ’
QS - Stack gas flow rate, cubic feet per minute (stack conditions)
QD - Stack gas flow rate, cubic feet per minute (dry conditions)
QSTPD - Stack gas flow rate, cubic feet per minute (5TP)
o PISO - Percent isokinetic volume sampled (method described in Federal Register)

l _ ‘ Y - Particulate Lab Analysis, grams
.. ESTP - Particulate Concentration, grains per standard cubic feet

B EM - Particulate Emission Rate, pounds per hour




ENYIBQuEITAL ENGLHEERING, LECORDORATED
© EQUIALL SAERLILG CALCULATICHS
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PLANT~ CAPGILL

SPACH - DPANMERMILL
MEATPER connrrror
AS'- 3,38 S50, FFF

sSrouy ¢ITy, Iowa
onTLnT
S CLTAP AND COLD

?  IS- SB5,3 PEGPFRS R. [IH-

PATF- 6/90/72
RUN 1 FPROM 20:30-27:02.5
PR- 28,6 IM. PR PS- 28.8 IM HC
526.8 DERRFPS R He 0,25 IN H20

AN~ LN IR P20 Af- 0,000767 SO, FERT  (CP- 0,83 Ve 58,645 F ve-28
TOTAL TIME- 95 NI HPTS- 38  ORSAT: AR
1IVWY = (0.0474)x{VC) n___NA _____scr
2YVsePp= ( (530)x(VH)=(PE+(aH+13.6)) )+( 29,92xTH ) 2)_ 56,605 SCE
3)vy = (VWV) + (VSTED) : ' 3y___NA______SCF
4 s (VWV} # (VD) R N T s
5)FDA = (1.0 - V) §)_.0:.377
6)ASSUMED MOISTURE FRACTION 6)_.0.923__ __ ___
TIMD = (.uuxC02) + (.32x02) + (.28x(CO+l2)) 7)__2R.85
8IMS = (MOxFDA) + {18x#) . BY__2R.E&_ .
)68 = (MS) + (28.99) 9)_.9.32 .
10)EA = (100)x(02-0.5xC0)%( {0,266xN2)~(02-0,5%xC0) ) 10y N A& _ G
11)AVE (HxT8) ) = (12 xsun(f(idxF5) ) J11)__5.°8%
12)y = ( 174xCPx{{(29.92+P5%GS) )xAVG( {(ixT5) ) 12)__8ke.8 __Lr.
13)88 = (Y) x (AS') 2
14)Qp = (QS) x (FDA}
15)QSiPD= (YD} x ( 530+L3 ) = (P5:29.92) §
16)PISO = ( (0,00267xVCxIS)+(FoxQgxVH+ i) ) + ( TIMExUxPSxAN ) 16)_.98,5 _____ 5.
17)Es8r? = ( 15.43xY ) + (V541D) VIITS : GRAIIIS/SCF
18)E12 = ( 12xESy¥P ) &+ (%002) URITS : GRAIES/SCF .
19)E50 = ( £STPx(100+CA) ) (150) UHITS CRATIS/SCF B
20)EM = (0.00857)x(ZSTP)x{QSTED) VEITS : POUNDS /EOUR '
FARTICULATE LAB AALYSIS(CH)| PARTICULATE CONCENTRATIOUS(GR/SCF) | ENISSIOR RAT
u_L_x_l#-_________+,__1££IEJ ________ LE;Q)_______LEéQl__%_-LEﬂl_Lééézé
l A
I &7l
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: GRVIBQLUEESah ERGILEERLEG, ILCORDORATED -
SQUACE SAtPLILG CALCULATIOUS '
i PLANT- CARGILL  SIOUX CITY, IOWA ' _ DATE- 6/24/72
' STACK=- HAMIERMILL OUTLET RUN 2 FROM 9:55-11:45
PEATHER CONDITIONS- CLEAR ANIID COLD ' Pr- 28,78 IN FG P5- 28.78 IN HG

ASt'- 3,38 50, FRER TS~ 55,2 PEGREES R- Tl- 522.2 DRARFES R H- 0,276 IN H20
AR~ 1,67 II' H20 AN~ 0,000767 S@. FFIT CP=- 0,83 V- B85.517 CF Ve-3e MnL
TOTAL TIME- 85 MIP  NPP5- 38  ORSAT: AIR
1)VHV (0. 0870)x(VC) 1)__ A4 __SCE
T 2)VSEPD= ( (530)x( W)= (PB+(3H+13.6)) )+( 29.92x1 ) 2)__su_2a5__._ _SCE
3)ve (VW¥) + (VSTPD) : 3y ___AA _____ECE
YY) (VIWV) 3 (V1) . : 8) 0028 e
5)FDA (1.0 - W) 5)..0.033
6)ASSUNED MOISTURE FRACTIOIN 6)__0.22
734D (.u4xCc02) + (.32x02) + (.28x(CG+i2)) . 7)o 28 B8 e
TBYHS (MDxFDA) + (18%{) ' ) 8) 2B e
83165 (M5) = (28,99) 9) L N.00 .
(100)x(02-0.5xC0)+( (0,266xK2)-(02-0.5%xC0) ) 10)__NNA______ 4.

_ 10}&4
l 11)AVE({(Hx23) ) = (12i)xSUM{f(#xTS) ) »/——— CI1) GBS o
(H=xT5Y )

oW oo n

nounn

i st i ol e T e A e

12)y ( 17uxePx(f(29,92+P5%xG5) )xAVG( 12)__0856.3

13)85 (Y)Y x (AS") 13)__3226 ACE
14)@D (Q5) = (FDA) i4)__31F1 __._.LZY]
15)g8ePb= (D) x ( 530:98 ) x (PS+29.82) 15)_.2956 ____ 8L
16)PIS0 = ( (0.00267xVCxPg)+(FoxTgxVueit) ) + ( TIMExUxPSxAd ) 16)__100.9 _____ 5.

( 15.43xY ) & (¥51PD) UGTTS ¢ GRAINS/SCF

( 12xg8vP ) % {LL02) VilITs : GRAINS/SCF .
( £57Px(100+54) ) % (1%0) URIYS ¢+ GRATILS/SCF e Fe s
(0.00857)x(B55P)x{QSTFD) UNITS ¢« POUNDS /HOUR :

i ke . bt o o o o She S S o o e e i . e Ty o e ot G S A S S e

17)E84'%
18)£12
18}E50
20)EH

o ke B e b S B . e B S S

ottt

| GNP 205 TN DR € 21 F 1 3 B {£122 ___S.é'é.Q.l__Jl._..iE-"_-')_LLEQJE

<o T |
s
| N
- 0 - £l
FRONT HALF - L0120 | .o0029 | 0,07
BACK NALF - .oous | , 0011 ] 0.03
TOTALS - L0165 © | . 0080 | 0.10
] | |
| |
| |
i i
] |
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I COKULITS ¢ _ e Rup =L e -
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BERVIRQIUENSAL EJCILEERING, LECORFORATED
SPURCEL SALPLILG CALCULAZIONS
PLADT- CARGILL srouy crer, Iowa PARE = /21172
SPACE - HANMERMILL OUTLET RUM 3 FROM 12410-13:50
WEATHRER COPRIPIONS= CHEAR AND COLD PR- 28,78 I BG PS- 28,73 IM HE
AS'- 2,76 S50, FERT 78~ S49.1 DIGRREFES R- TM- 532.8 DEGREFS B M- 0.262 IN H20
AZ- 1,4y TN H20  AM- 0,000767 S0, FFRT crP- 0,83 VM- 51,003 CF ¥o- 25 M
POTAL TINE-T7Z5 NI HPTS- 31 ORSAT: A4
137WY = (0.0478)%(VC) 1___ AR __SCF.
T2 VSTPD= { (530)x (V)= (PB+(AH%13.6)) )( 29.92xTM ) 2)__un.gean__SCF.
3)VE = (VWV) + (VSTPD) 3 __ K ___ECE.
YW = (YWV) + (VT) Y)__n.02u .o
5)FDA = (1.0 - H) 5}__0,006 o e
§)AISUMED HOTISTYRE PRACTION 6)__0,023 _
734D = (.44x002) + (.32x02) + (.28x(C0+i2)) 7)__28,°5
8)MS = (MDxFDAY + (i8xW) ' B) 28,89 ..
g)GS = (M5) %+ (28.9%) 9)__%.8%9 _ ..
10)E4 = (100)%(02-0.5xC0)#( {0.266xN2)~(02-0,5=C0) ) 10)__ELéa_ A,
1AVG(I(HE*25) ) = (12i)xSus((i¥x7S) ) J11)_ &.139
12)U = ( 17uxcPx(f(29.92:P5%G5) )xAVG( Yaxr5) ) 12)_ .10 . __ FE!
13)¢8 = (¥)Y = (A8") 13)__2512 ____ ACE.
_dw)Qd = (WS) x (FDA) ) 2haz . CEU
15)QS¥Pp=s (@D) x { 530245 ) x (PS+29.922) 1s)_ 2217 . SLE.
16JPISC = { (0.00267xVCxT8)+(FOoxFExVH+LH) ) & ( TIMExUxPSxAl ) 16)__100.0 _____% _
17IESYP = ( 15.43xY ) + (V84PD) UIITS GRAIiIS/SCF
18)E12 = ( A2xE5rP ) + (SL02) URITS : GRAINS/SCF .
19)E50 = ( £59Px(100+ZA) ) ¢ (150) UWITS 1 GRAIUS/SCF e
20)EH = {(0.00857)x{ESTPYx(Q5TLD) URITS POUNDS /HOUR
PARTICULATE LAB ALALYSIS(GM)| PARTICULATE CONCENTRATIONS{CR/SCF} | EMISSION RAT

e —

_______________ L_Z_l_____-,____I___LEQQE),___h_-_iélzl__ﬁ____iﬁégl__%__LEE)-LLEﬁlE
) o
| #2
FRONT RALF - ,0089 | .0028 } 0.05
BACK AALF - - .0056 | 0018 ! 0
TOTALS - 014 0.03
i . 5 ) l . D0uB | 0,00
i |
| |
i |
| |
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HYIRQLUZITAL £
Lin Sal: LG CALCULATIONS

LELERIEG, ILLQREOBLIED
SQUALE SALELLE

piyey
ifr

PLANT- CARGILL SIToux €rey, Iova DATE- 6/22/72

STACKE-

corwr COOLER INLET RUN % FROM 17:25-19:51

HEATHER CORRIPIGHS- CLEAR . PR- 28,91 IN 16, Pg- 29,2 I HG

AS?

- 1,55 S0, FREET r5- 571.,5 DRGRRES R° Ti{- 549,4% DEGRERS R H- 1,307 In p20

AP~ 0.4 IN 20 All- B.5FET5 S0, FFERET cr- 0.82 Vii- 46,511 CF ve- 35 ML
TOTAL TINFE- 120 MIIT  HPTS- 28 OFSAT: AR
1)VWY = (0.0B7u4)x(VC) 1)__;./_V_/Z ______ SCF
2)VSPED= { (530)x(WVi)Ix{(PB+(AH13.6)) )+( 29.92xTM ) 2)y__wa. b __SCF -
3)Ve = (VWV) + (VSTPD) 3)__MA __ .. _.5CE
Yy = (¥WV¥) & (VD) u)__0.037 o :
5)FDA = (1.0 - ¥) 5)__0.85% . '
B)ASSUNED MOISTURE FRACTION 6)__0.03% _ _ _____
TIMD = (L Lsx£02) + (.32x02) + (.28x(C0+N2)) TI__2B. 85 -
BYMS = (MDxFDA) + (1Bx¥) 8)__2B. 45 .
9)GS = (M3) + (28.,99) gy 0.0 .
10)E4 = (100)x(02-0.5%xC0)+( (0.266xH2)-(02-0.5%C0) ) 10)__ P /A _____ 5.
11AVG({(Ax23) ) = (1) xsu(f 785y ) 11y 31.253
12)y = ( 178x¢Px(f(29.92:P5%G5) IxAVG( NUIxTS) ) 12)__B681t.% _ _FF
13)@5 = (¥) x (48") 13) 769 ACE.
14)QD = (Q5) x (FDi) 1u)_ 6R9°% ___CEL
15)QSsPD= (&D) x ( 530358 ) x (PS#29.92) 15)_ 8280 SCE.
16)PI50 = { (0. 00261xvcx2é)+(POX”’XVHrgu) ) + ( TIMExUxPSxAd )  16)__105.6 4o
17)887P = { 15.43xY ) & (Vs2PD) ULITS 1 GRAIIS/SCF j
18)E12 = ( 12xESeP ) * (5%C02). UNITS i CRAILS/SCF .
19)E50 = ( £SPPx(100+84) ) + (150) UNITS i GRAILS/SCF b e
20)EH = (0.00857)x(ESTP)x(GSTFD) YVEITS  POUNDS/HOUR
PARTICULALE LAB ARALYSIG(GH)| PARTICULATE CONCENTRATIOLS(GR/SCF) | thSSIOL RAT
EERSUNIUR. G 45 T - % {Egrpl___ {E12) (nsgl_,%-“LEEJ_LL_QLE
{ [
| #7
FRORT HALF - 16.8417 | 5.9877 ! 320,41
BACK TALT - ~.,0072 | ,0026 i 0. 14
TOPALS - 16,8489 | 5.9903 | )
. | . I 320,54
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i |
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ERVIZQLUERTAL ERCIELERIEG, IECORPORLTED
©SQURLL SAKPLILG CALCYLAZICHS

PLANT- CARGILL  SIOUY €I™Y, IOWA
8TACE- COLUI COOLER INLFT
FRATHER CONDI®IONS- CLEAR

AS'- 1,55 50, FLET TS- 573.% DEGREES B

PR-

DATR="6/23/72

RUN
20,8 IN ¥G .
M- 532,4 DEAPRRES R

2 FROM Q7:50=-10:00

PS5~ 29 Il HO
- 1,320 T& H20

All- 0,81 IP H20 AV- 8,575 S0, FrRT CP- 0.83 VM- 145,928 CF ve- 38 ML

POTAL PIMR- 420 MIN  NPTS- 24 ORSAT: AIR

1YWY = (0.0578)x(VC) 1A __sCE
2} VsTPD= ( (530)x(Vi)x(PB+(af+13.6}) )+( 29.92x7Y ) 2)__uh, o050 ___S8CH
3)ve = (ViWV) + (VSTPD) i 3 __ A ... _SCE
4}l = (¥Wi) & (VYD) 4)__0,08F
SYFDsA = (1.0 - K) 5)__0.86u .
BYASSUMED HOISTURE FRACTION 6)__0.035 ..
YD = (L uuxC02) + (.32x02) + (.28x(CO+i2}) 7). 28,85 _ ..
T BIMS = (MDxFD&A) + {18x7) 8)__28. k06
9)GS = (M5) ¢ (28.99) 9)__C, 08 .
10)EA = (100)x(02-0.5%xC0)+( (0.266xN2)-(02~0.5%xC0) ) 10§__f£Jﬁ__-__-3_.

11 .

11)AVG(THx25) ) = (120 xSu(J(#xTS) )

12}y 2 1 TuxeEx ((29.9255%G5) YxAVG( {(HIxTS) ) 12}
13)es = (U x (451) 13)
i4)QD = (QS) = (FPDA) 14)
18)Q550PD= (D) x ( 530348 ) x (PS+29.92) 15)
16)}PIS0 = ( (0, 00267xVCx gy +(PoxTExvH+ii) ) + ( TINExYxPSxAi ) 16)
17)E502 = ( 15,43xY ) & (Vs1PD) ULITS : GRAIISISCF
C48YE12 = ( 12xg80P ) o+ (5C02). UNIrs CRAILS/SCF
19)E50 = ( £38Px(100+L4) ) ¢ (150) UNITS i+ GRAINS/{SCF xS
20)EM = (0.,00857)x(ESTP)=x(QSTPD) ULRITS POUIDS JHOUR
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EOVIRQLUEET4L ERGILEERLLL, LiLid
SOURCEL SakPRILG CALCULATIOHS
PLANT- CARGILL sIOUX CITY, IOWA DATE- 6/23/72
STACK- COLUMDN COOLER INLEY RUI 3 FRO!M 11:00-14:20
MEATHER CONDITIONS- CLEAR PR- 28.8 IP.HG ps- 29 IR FG
AS'- 1,55 50. FLOFE? mg- 577 DEGREES R .Il- 536 DEGRELS R - 1.308 I H20
Al- 0.8 IN P20  AN- 8.5 5 S0, FLET cr- 0,83 VM- 46,112 CF ve- 35 ML
TOTAL TIME- 120 MIN  IPTS- 24 ORSAT: A1E
VWY = (0.0878)x(VC) N A __scr
2)¥saiPD= ( (530)x (V)= (PB+(aHt13.8)) y+{ 29.92xTH ) 2)__ha. ens__._SCF
ayye = (Vwv¥) + (VSTPD) ) 3)__- 1:.___,_§§E
L)W = (VWV) & (VT) 4)_ _ D 038 e
5YFDA = (1.0 = F) 5)_. 0,008 e
6)ASSYLED HOISTURE FRACTION 6)__N. 03K _ .
7YMD = (.4uxC02) + (.32x02) + {.28x(CO+N2)) B P LN i S
8MS = (MUxFD&) + (18x¥W) g)__2p.bun .
9)Gs = (M5) + (28.99) 9) __ N, 8% s
10)E4 = (100)%(02-0.5%xC0)+( (0.266xH2)~-(02-0.5%C0) ) 10)__&1AA_ . __E_
11)AVG({(HxT3) ) = (1) xSu (fGixT5) ) I I 1 2 L 5 P —
12)Y = ( 174xCPx (f(29.92¢PEXGS) YxAVG{ Y(H*xTS) ) 12)__kA81.3
13)¢S = (YY) = (AS") ‘ 13)__7200 &
i4)Qp = (S) x (FD4) iw)y__pfsuz7 . __C
15)gsepPD= (D) x ( 530315 ) x (P§+29,92) 15)__F105_____ECE!
16)PIS0 = (0.00267xVCxEg)+(POXTExVI+LH) ) + { TIMExUxPSxAil ) 16)__A07, 7 ____ S
1) eser = ( 15.43xY ) + (VS¥PD) UnITS 1 GRAIIS/SCF
18)p12 = ( a2xgsyp ) & (L002) UnITs CRAINS/SCF —
19)E50 = ( £80Px(100+454) ) ¢ (150) UNITS : GRAILS/SCF s A
20)EH = (0,00857)x(237P)*x(g8TPD) URITS POULDS JHOUR
TARDICULATE LAB ARALYSIS(GH)| PARTICULATE CONCERTRATIOUS(GR/SCF) | EMISSION RAT
______________ L_x_l_-_________{___LEQIE)________Lﬁzzl_-_____iﬁégl__%-_LEH)_Léﬁﬁlﬁ
| b 7
, | . #%
FRONT HALF - 11,3295 | 3,9789 l 210.90
BACK HALF - . dou3s | .0015 ' | 0.08
TOTALS - - 11,3338 | 3.,980u | 210,98
. 1 I
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| |
| |
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== of AL E U bl

DATE- 6/22/72
RUIN 1 FROM 17:20-19:45
28,9 IV .ne P5- 28,9 IM nn

PLAIT- CARGILL [SIoux crry, IGKA
STACK- COLUMN COOLER OQUILET

PEATIRR CONpITIONS- CLUAR PR-

AS'- 4.35 5¢. FOERT  TS- 564.6 DEGREES R . TF- 539.1 DEGRFES R H- 0.674 T7 520
AH- 1,65 IN H20  All- 0,000341 S0, FERT CP- 0,83 VM- 82,758 CF  VC-59 VML
TOTAL TINT- 310 MIN  NPTS- s ORSAT: AIR
1)VWV = (0.0678)x(VC) 1)__ A4 ____scr
2)VsTPD= ( (530)x(Vi)x(PB+(AH*13,6)) J:( 29.92xI¥ ) 2)__78, 218 _SCL
3y = (VWV)Y + (VSTPD) ' 3)__;ézf:_____z£;
'S T% = (¥W¥) + (¥T) yy_ 0.034%
S)YFDA = (1,0 - H) §)__0.08% .
6)A5SUMLED MOISTURE FRACTIOH 6)__0.032 .
VD = (. 45xC02) + (.32x02) + (.28x(CO+{2)) 7)_._28.05 . _.
8 = (MDxFDa) + (1Bxi/) : 8)_2%.h0 ..
9)G5 = (MS) + {28.89) 8) 0.0
10}E4 = (100)x(02-0,5%xC0)+{ (0.266xN2)-(02-0.5%C0) ) 10)__§EfL ______ 5.
11)AVG((AxT3) ) = (1) xsw(J(#xT5) ) J11)_1%.009 .
12)Y = ( 17uxeBx(f(29.92:P5%G8) )xAVG ( (ExT5) ) 12)_.2373.8 L7
13)@8 = (Y) x (43"} 13)__10322 ____ACE]
14)QD = (@8) x (FDA) 14)_ 99600 . _CEU
15)QS7ED= (D) x { 530:48 ) x (P5+29.92) 15)_.98037 _ ___ SCE.
16)2I50 = ( (0.00267xVOxTG)+{(FOXTExVH+ L) ) + ( TIMExUxPS=id ) 1) __10%.2 . 5.
17)28%P = ( 15,43xY¥ ) + (Vs¥PD) UHITS GRAIiS/SCF
18)E12 = ( 12xE854 P ) + {(%co2) UNITS : GRAILS/SCF —
19)£50 = ( £37Px{100+Z4) ) & (150) UNITS : CRAIKS/SCF RS A
20)EH = (0.00857)x{ESTP)x(QSIPD) URIes POUNDS fHOUR »
PARTICULATE LAB ARALYSIS(GH)| PARDPICULATE COLCENTRATIONS(GR/SCF) | ENISSION RAY
_______________ L_x*l________d__+,__LE§IEQ,__~____ 5121_#_____LEQQJ__%__LEHJ_Léﬁézﬁ
| b
. I _ kg
FRONT HALF - L0152 | .0030 I 0.23
BACE HALF - ©,0093 | L0018 | 0.114
POTALS - - - .02u5 | .004g l 0.37
| ' |
I !
i |
| |
] |
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MY

STACH-

PLANT- CAPGILL
COLUMH
WEATHER CONDITIONS= CLDAR ARD COLD

. e i e S, e

COOLER OQUTLET

4 T e ——.-—_.‘.-_—_..-_.-——..__.—_—....._.——.-....——\.....—_._.._...—_-_....——.—-——q.....-

0, 0u74)x(VC)

srouvx crty, IoWA

l EHVIRQLUENTAL ENGIEEERLLG, LECORLORATED
St SCuRer SAEPLILG CALCUEATIOUS

nATE ~

6/23/72

RUT 2 FROM 07:50-00:45

PR- 28,8 IN.HG

P5- 28,8 IN I7

AS'- 4,35 S0. FEET TS~ SG6R,5 PRGREDS R. TH- 528.7 PEGREES R H- 0,604 TN P20
AR~ 1.35 Ii R20  A¥- 0,000381 S0, FEET ¢P- 0.83 VM- T0.u84 CF  VC- 55 ML
TOTAL TIME- 110 I‘TI} NPTS- 44 ORSAT: A

it e i e . st e i S

= (
2)V5TPD= ( (530)x (Vi) x(PB+(Af#13.6)) y:{ 29.92xTHd ) 2)__6a, 247 5L
3yve = {(VWV) + (VSTPD) ’ 3y hZZ _______ SCE
4 = (VWV) + (VD) W) __0.037
"85)Fp4a = (1.0 - ) S)__0,.883 e~
6)A55UMED MOISTURE FRACTIOH 6)__0,033 .
7YD = (Lu4x002) + (.32x02) + (.28x(CO+n2)) TY_ 2005 s
IS = (MDxFDi) + (18x%¥) B)Y_.2n,05 .
8)68 = (Ms) + (28.99) 9)y__n. 98 e
10)ish = (100)x(02-0.5xC0)+( (0.266x42)-(02-0.5xC0) ) 10)__NA_ 5
" 1Ave(f(hxys) ) = (1si)xsU2(J(i#x7SY ) A1),
12)y = 17uxeix ([ (29.92: PGxGE) )XAVG(UHXTS) ) 12)__2129,.3 L
13)S = (¢) x (458') 13)__g22302 4L
l i4)QD = (gs) x (Fba) ig)__Bont ____GEL.
15)Qse#D= (D) * ( 530+E8 ) x (P5429.92) . 15)_ Bouwl =L
16} PI50 = ( (0.00287xVCxPG)+(FPOXTExVERTH) ) # ( TIHExUxPSxAd ) 16)__ORML _ .
: 17)EseP = ( 15.43xY ) & (VSTPD) USITS i GRAIIS/SCF
' 18)p12 = ( 12xz57P ) + (5002) ynIrs GRAINS/SCF
19)E50 = ( ESIPx(100+E4) ) + (150) YNITS GRATNS /ST G
20)EH = (0.00857)x(ESTP)x(QSTPD) UKITS PouUNDS IHOUR '
ll PARTICUinde LAB ARALYSIS(GM)| PARTICULATE CONCENTRATIONS (GR/SCF) | ENISSION RAZ
et e [ QI 2EP SN %__ﬂiﬁﬁifl ________ (212 . iéégl__%_,iaﬂl_iéégzi
oty | | e
FRONT RALF - © L0222 | . 0050 = 0.35
BACK WALF - - .o18u | - .ooOu2 I 0.29
: TOTALS - © . 0406 | - .0092 i 0.63
] | |
| |
| |
) | |
Il | |
e ———————————— L e meam |
II, CORNENYTS 3 _;5225;;£f§2¢j?2{_C;;ZyraﬁzﬁLazeea_gaeﬁcézzz' _____________
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EAVIRQLULGZAL ERGIEES
COSQURLE BALPLIE

PLANT- CARGILL sIoUX CI™Y, IOWA DATE- 6/23/72

STACK- COLUMN COOLER OUTLET BUN 3 FROM 11:11-14:06
WEATHER CONDITIONS- CLEAR AND COLD PR- 28.8 IV HG ps- 28.8 IN
AS'~ 4,35 50. FRET  TS- 57u.,7 DEGRERS R Tlf- 586.1 DEGRFES R H- 0.71 IP H20
AH- 1,87 IN H20  Al- 0,000341 SQ, FEET ~ CP- 0,83 VM~ 86.51 CF VC-63 ML
TOTAL TIMF- 110 MIT  DPTS- u4s  ORSAT: AR

1)VWV = {0.04878)x(VC) 1)--;1&59_____§Q£.
2)VsTPD= ( (530)x(Vi)x(PB+(AH+13.6)) )+( 29,92xTY ) 2)__81.129  _sCF.
3)ve = (VWV) + (VSTPD) ‘ 3y NA ___scE
Y = (VWV) ¥ (VT) . %)__0.035 _ _____
5)FDA = (1.0 - F) 5)._9.965 .
6)ASSUMED MOISTURE FRACTION ' 6)_.0.033 _______
7)HD = (. 4ExC02) '+ (.32x02) + (.28x(C0+H2)) 7)_28.85 "~ ____
CB)MS = (MDxFDA) + (18xi) . _ g)__20.97 7 .
8)GS = (M3) ¢ (28.98) g)y_ 0.80" " T~
10)E4 = (100)x(02-0.5xC0)+( (0,266xH2)-(02-0.5%C0) ) 10)__?1}% o B
11) AV (Ex23) ) = (1:4)xSUM{J(ZxT5) ) L 11) OT2
12)U = ( 17uxCEx(J(29,92:PSXG5) IxAVG{ {(HxT5) ) K )
13)¢8 = (YY) x (A5')
14)G0 = (QS) x (FDA)
15)0STPD= (QD) = ( 530348 ) x (P8+29.92) e e
16)PISO = ( (0.00267xVCxT8)+(PoxPExVHs L) ) # ( TIMExUxPSxdil ) 16)_ 400, T~ - %
17)ESwP = ( 15.u3xY ) + (VSTPD) UiITS i GRAILS/SCF
18)12 = ( 12xESTP ) + (5002) URITS 3+ GRAINS/SCF . T
19)£50 = ( £57Px(100+C4) ) + (150) UKITS : CRAILS/SCF S A
20)EM = (0.00857)x(ESTP)X(QSTPD) ULT?S :+ POUNDS [EOUR

. e e Sy e S S . T P e S e i S A . S 08 e St e ot e S Sk e L e e 2

FARTICULATE COUCENTRATIONS(GR/SCFY | EMISSION RAT.

A T i b . LS R, T T . T P e e . S S M - T A g e

PARFICULAYE LAB ALALYSIS(UGM)

_______________ €Yol _(ESZRY . (E12) . (2501l _(EM) (IBS/E:
N . ";".-
#®;
PRONT BALF - 0.22
BACK HALF - ,0109 " ,0021 0.17
TOTALS - " .0250 ©.o0u8 0.38
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ERVIEQEUEDTAL EEGIUESRIEG, LUCORPOBATED

SQURLE SAkPLIEG CALCULAZIOLS
PLANT- CARGILL  SIcuX CITY, IOWA . DATE- 68/21/72
STACK- PAN COOLER INLET : RUT 1 PROM 6:50-9:10
FEATHER CONDITIONS- CLEAR AND COOL PE- 28.78 IN HO P5- 29 I¥ HO
AS'- 3.69 S0. FEET  TS5- 555.9 DEGRFES R. IM- 531,1 DEGRERS R [I- ©.905 II 120
AM- 3,04 IN 20 A= 0,000341 $S@, FIET  (CP- 0,83 VM- 118.191 CF VO-66 ML
TATAL PIME- 120 MIN  BPTS5- 2u ORSAT: iR
TI)VNV = (0.0878)x(VC) n___AA_____5CE.
2)}VsTPD= ( (530)x (V)= (PB+(4H#13.6)) }+( 29.92xTY ) 2)_1tu,23a2___SCE.
3)ve = (VWV) + (VSTPD) 3)__ A~ SCE.
W) = (V¥WV) # (VT) Ry _ 0,027 .
S)FDA = (1.0 =~ ¥) L3 T LY s
6)A3SUMED MOISTURE FRACTIQI 6)__0,026 _ ___
74D = (uyxCO2) + (.32x02) + (.28x(C0+H2)) . 7)Y 2B e
8IMS = (MDxFDa) + (18xK) B} __28.36 o
8)Gs = (M5) + (28.99) 9)__Q?2£ _________
10)E4 = (100)%(02-0.5xC0)+( (0.266x42}-(02~0.5%C0) ) 10)__§4 8 5
11)AVG({{dx23) ) = (1) xsux (J(ExTS) ) L13)__21.335 .
12)Y = ( 17uxCEx(f(29.92+PSxGS) Y%AVG( {(IxTS) ) 12)__3152. L _EE:
13)858 = (Y)Y = (43') 13)_11626 __ACFE
14)gD = (QS) = (FD4) ) 1i31e L CRM
15)08wPD= (YD) x ( 530345 ) x (PS#29.92) 15)__10us7 . __&8LEL
16)PISO = ( (0.00287xVCxI8}+(POxTExViz i) ) + ( TIMExU=xPSxAd ) 16)__98,5 %
17)asy? = ( 15.83xY ) & (VS¥PD) ULITS : GRAIIS/SCF
18)£12 = ( 12xES¥P ) ¢ (5002) UNITS : GRAINS/ISCF .
19)K50 = { ESTPx(100+Z4) ) + (150) vires GRAINLS/SCF L
20)EM = (0.00857)x{(ESTP)x{QSTPD) UEITS : POUNDS/HOUR -
TARTICULATE LAB AGALYSIS{GM)) PARPICULATE ¢ NCENTRATIONS(GR/SCF) | EMISSION RAT
L) _____-%___Lﬂﬁzfl ________ 1512)_______15591__%__LEE)_Lééézﬁ
! ' ot &
| &
FRONT PALF - 11,0507 | 1.uo1h ! 133,65
BACK HALF - ©.0039 |- .0005 ] 0.05
TOPALS - 11,0548 | 1.u919 | 133.69
| i
{ | ,
i |
! | ‘
| |
e e L e e s | ___I
CORMENTS 3 _é._é,_@ﬂ/ # / Kf/ﬁ/&ﬂfﬁ,f_’{/ﬁ_é_ﬁéf_fé_é'z_) _________ |
L85 COUDUCTED BY s _ -
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BAVIRQUUELLAL ERQILERRING, LECORPORATED
COSQUALE SutPLIEG CALCULATIQNS

PLANT- CARGCILL  SIOUX CITY, IOWA DATE- 6/22/72

STACE- PAN COOLER INLET RUN 2 FROIM 8:45-11:05
WEATHER CONDITIONS- CLEAR AND €OLD PR- 28.9 IN RHC PS- 29.1 I N6
AS'- 3.69 SO, FEET  T8- 550 DEGRFES R TH- 529.6 DEGRFES R . [l- 1.095 I¥ H20
A~ 4.57 I N20 AN- 0.000341 50, FEET  CP- 0.83 VM- 144,691 CF  VC-82 ML
TOTAL TIMF- 120 MIN  NPTS- 28 ORSAT: AR

TIIVWY = (0.0474)x(VC) 1) ’E?__-__§§£_
2)¥srPD= ( (530)x (VM) x(PB+(2H+13.8)) )+( 29.92x1Y ) 2)_-;ﬂ%,naa___§ga
3)Ve = (ViP¥) + (VSTPD) 3N e __SCE
Y)W = (VwV) ¥ (VT) _ w) _0.027 -
5)FD& = (1.0 - ¥) 5)_.B.873 -
6)ASSUMED MOISPURE FRACTION : 6)_.8-026 .
7D = (.uyxC02) + (.32x02) + (.28x(C0+N2)) 7)._28.85% .

T 8)IMS = (MDxFDaRY + (18xW) _ ] 8)__28.58 _ _ _ __._
8)GS = (M5) + (28.99) ) _.0.99 .

10)Z4A = (100)x(02-0.5xC0)+%¢( (0,266%x42)-{02~0.5xL0) ) 10),__5515.\. ______ 5.

1) AVC (Ex23) ) = (1:i)xsus(f(#xF5) ) L11)__25.873 .

12)Y = ( 174xcEx(f(29.92+P§xGS) YxAVG( Y(#xTS) ) 12)__3788.1 L&
13)¢S = (Y) x (45") 13)__1327¢2 ACF

14)Qn = (@8) = (FDA) :

15)Q55PD= (WD) = ( 5303%£8 ) x (PS:29.92) ¢ 35)__1275C _SCF
16)PISO = ( (0.00267xVCxZg)+(PoxIExVif+gil) ) + ( TIMExUxESxAid ) 18)__100.1 ____ 4.
17)E8wR = { 15.43xY ) 3 (V51¥D) JHITS 1 GRATIS/SCF
18)E12 = ( 12x£8¢P ) = (5002) VIITS + GRAINS/SCF - L
19)L50 = { £57Px{100+Z4) ) % (150) UNITS : GRAILS/SCF SRR
20)EM = (0,00857)x(ESTP)x{QSIPD) UNITS : POUNDS /HOUR

PARPICULADE LAB ARALYSIS(GM)| PARTICULAYE CONCENTRATIONS(CR/SCF) | EMISSION RAT

____h__________L_x_l_______“___%___LESZE) ________ (E12) £250)__1__(EM) (LBS/E

| 24
1 *7)

" FRONT HALF - 20,8480 | 2.2737 | 208,44
BACK HALF - - .006% | " ,0007 | 0.08
TOTALS - 20,8544 = 2,2743 i 2ue:52

I |
| |
} I
| |
—— 1 ——— e e e e e | N
COLMEIYTS 3 =:igiél__é§ztﬁi_z?i_// (:%é?¢7945%34£Zééé__£2ZQZZ£§ZC _____
TEEF CONDUCTED BY 3 et e e
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EAYIZQLUESTLL ENGIEEERLIG, LECORRORATED
©OBQUECL SANPLIEG CALCULALIQNUS

PLIAND - CARGILL  .SI0OUX CITY, IO#HA
STACE- PAN COOLER INLET

PEATHER CONRITIONS- CILRAR AND COLD PR- 28,91 IN RHG
A5'- 3,69 50. FERT T5- 559,3 PEGREFS R IM- 535,8 DEGRFES R
Al 4,32 TH H20 AH- 0.0003u1 50, FRET £r- 0,03 Vi~ 1u2, 783
TOTAL TIME- 120 MII ¥PmsS- 24 ORSAP: HIR

DATE- 8§

/22772

RUM 3 FROM 12:30-14:35

PS- 29.1 IN HG
P- 1,066 I H20
CF VC- 80 MI

1)PWV = (0.0874)x(VC) 1) ___AA ____SCF
T2)VSTPD= ( (530)x (Vi) x (PB+(4H+13.8)) )+( 29.92xT4 ) 2)..137.085___SCE
3V = (VWV) + (VSTPD) 3y _.AbA SCE
Y = (VHV) + (VT) B) 0,027 e
5}YFDA = (1,0 = }) §5) . _0.073 e
§)ASSUMED MOISTURE FRACTIOW : 6) __0.D26 o e
7)MD = (LuuxC02) + (.32x02) + (.28x(CO+N2)) T) 2885 .
8)MS = (MDXFD4) + (18xW) 8) __2B.56 .
9}GS = (MS) + (28.99) 9) 0.0 e
10)E4 = (100)x(02-0.5x0)+{ (0.266x12)-(02-0.5%C0) ) 10)__Elfi ______ .
11)AVG(I(Hxa3) ) = (1) xSux(f(#=xT5) ) L11) 25,202 .
12)y = ( 174xUEx(f(29.92:P5%GS) YxAVC(f(HxTS) ) 12)_.3710.2____FE/
13)¢5 = (Y) = (45") 13)__tarzy___LACE.
14)QD = (@QS) x (FDA) i4)_ 13354 _CRLY
15)QS5BD= (D) = ( S5303f8 ) = (P5+29.92 ) 15)__123¢h ___SCE.
16)}PIS0 = ( (0.00267TxVCxEg)+(PoxTgxVH+i) ) + ( PIMExUxPSxAH ) 16)__101.,. 1 . ___%. .
17)854F = ( 15.43xY ) + (¥VS1PD) ULITS + GRAIIS/SCF :
18)}E12 = ( 12xESYP ) + (5002) UnITs CRAILS/SCP _
19)}E50 = { £STPx(100+E4) ) + (150) UNITS : GRAILNS/SCF ¥ oo
20)EM = (0,00857)x(ESTP)x(QSTPD) UKITS : POUNDS JHOUR
PARTICTLATE LAB AEALYSIS(GH)| PARTICULAYE CONCENTRATIOES(GR/SCF) | EMISSION RAT
- _L_x_lq__________%___LESIEJ ________ 1512)_______Lﬁégl__%__LEE)_LLE§1E
| g
: - E 2l
FRONT HALF - 20,5451 | 2.2979 } 249 35
BACK HALF - - ,0095 | .0011 i 0.1
TOTALS - -11
20,5546 { 2.2990 | 262,47
o |
J |
| |
i )
| |
e e et e e e o e e _— N B
COMMETS : _ééf_’..__/_&'éi_f_/__(fzi/_ﬂi&‘é’ﬁ_éﬁ L _QUTLET. ) _____
PUST COWDUCTED BY e e
""""""""""""""""""""" environmenial engincering, ine.
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jl EAVIRQLUBHLGL EUCLEEERILG, ILCQRPORATED
SQURCE SAEPLRILG CALCULATIONS
r. PLANT- CARGILL  SIOUX £ITY, IOWA DATE- 6/21/72
STACK~ PAIl COOLER OUTLET RUN 1 FRO!M 18:50-21:11%1
. FWEATHER COQUDITIONS- CLEAR AND COOL : PR- 28.78 IM HG- PS- 28.78 IN PG

As'- 9,851 54, FEET P5- 548.7 DEGRERS R IM- 538,6 DRGREES R - o.un7 10 H20
A- 0,73 IN 120 AN- 0.,000341 S0, FERT CP- 0,83 V- 62,065 CF ve- 26 ML
TOTAL TINE- 117.5 MIN NPTS- 47 ORSAT: Aii .

! 1)VWP = (0.0878)x(VC) N__ A SCE
.l 2)VSTPD= ( (530)x(¥H4)x(PB+(3H+13.6)) )+( 29.92xT¥ ) 2)__58 ?e.____,ﬁgf_‘
a)ve = (ViV) + (VSTED) 3)___ A ____sCE
_ §)¥ = (VWV) & (VT) WY 0020
SYPDA = (1.0 - W) S)_ 0. 97% e
' BYASSUNED MOISYURE FRACTION 6)_ D02
D = (J44xC02) + (.32x02) + (.28x(CO+W2)) | 7)__3n.8S
)M = (MDxFDA) + (18x%W) : : BY_ 20,63 ..
9)Gs = (M5} # (28.99) g)__10 I, I——
; 10)E54 = (100)x(02-0.5xC0Y+{ (0.266x42)-(02-0.5%xC0)} )} 10)_,@[.&1 ______ -
11)AVC({(ExT3) ) = (12 xSy (J(idxTS) ) A1) _AouMse
12)Y = ( 17uxcPx(J(25.92+P5xG5) ) xAVG( {(AxTS) ) 12)__1854. 0 ____FP!
13)@s = (Y) x (458') 13)_An7uq ____ACE
‘ 14)0 = (QS) x (FDA) 1e)_dubng ___CEN]
15)Q59PD= (D) » ( 53048 ) x (P5:29.92) 15)_ 13824 SCR:
: . 16)PIS0 = ( (0.00267xVCxL8)+(PoxTexVH+ i) } + ( FINExUxPSxaid ) 16)_d04.1 _____5%__
17)EsYP = ( 15.43xY ) + (VS5©I¥PD) UliITs : GRAINS/SCF B
l 18)12 = ( 1e2xps$ap ) + (5002) URITS t+ CRAILS/SCF e e
18)E50 = { ESD?Px(100+Z4) ) + (150) UNITS : GRAILS/SCF -
20)EH = (0.00857)x(ESTPI*x(Q5TPD) URITS ¢+ POUNDS/HOUR T
' TARTICULALE LAB ARALYSIS(GH)| PARTICULATE CONCENTRATIONS(GR/SCF) | EMISSION RAT

____.__.,_-______.(...X_J.___-_..___.._J.__._.(ESZZ.’J____.____.(EL.Zl_..____..1&§Ql--l..-$.££-.‘)..!_.é£§l&

- ‘“'(: I . . i’
FRONT HALF - - " .4998 | - .1310 | 15.07
BACX HALF - © L0097 { * .0025 I 0. 29
' . TOTALS _ - - ,5095 | ° .1336 _ : | 15,36
| |
- | !
| | |
_ [ |
1 _— _— SRS U
COHMEHYTS ,sjélé_ /’6; v 7 /._foﬁélé'é‘_ﬂ_/_é_é__é?ﬂr_é_éf) _______
et e
' PUSP COJMDUCTED BY ¢ _ : -
| e e R ———
l ——— TR T environmental engineering. ine.
r_. - =
‘ ' .'_b —’:.'_.'i. f L : ,..:ﬁ, RS < s = 3 e - N T T .“*."'-'r".'.'.‘ - Aed




EdVIZ

PLANT~ CARGILL  SIOUX CITY, IOWA DATE -
STACK- PAN COOLER OUTLE :

WEATHER CONDITIONS- CLEAR PR- 28.91 Il NG
AS'- 9,51 S0, FEET  TS5- S49.1 DEGRERES R° [TH- 533.7 DEGREES R
AU~ 1.15 IN N20  ANM- 0.000341 54, FEEP  CP- 0.83 VM- 77,225
POTAL TIMR- 120 1IN NPTS- 48 ORSAT: A/€

1}vRY = (0.0874)x(V0C)
T 2)VsrPD=E ( (530)x(VHyx(PB+(AH$13.6)) )s( 25.,92x7H )

ayve = (V¥V) + (VSTPD)

L)W = (¥WV) ¥ (V¥T)

5yFDA = (1.0 = ¥}

§VASSYNED MOISTURE FRACLION

TIMD = (.uuxC02) + (.32x02) + (.28x{C0+N2)} ’ .
C 8BS = (MDxFDA) + (1Bxi¥)

9}Gs = (Ms) + (28.99)

10)EA = (4100)%(02-0.5%xC0)+{ (0.,266%H2)-(02-0.5%xC0) )
11)YAVG({ (Fxr5) ) = (120 xsus(f(HxT5) ) .
12)U = ( 17uxcEx{(f{29.92:P5xC5) YxAVG( K HxTS) )

13}48 = (Y) x (i5')

14)@D = (gs) x (FDa)

15)gsEPDe (WD) x { 530+48 ) x (P§$29.92)

16)PI50 = { (0.00267xVCxyE)+(FoxTExVHTZ) ) + ( TIMExU=xPSxAd )
17)EswP = ( 15.43xY ) & (VS4PD) ViITS GRATIS/SCF
18)E12 = ( 12x£50P ) ¢ (5¢02) UNIrs GRAINS/SCF
19)E50 = { £STPx(100+EA) ) *+ (150) UKITS GRAIES/SCF
20)EM = (0.00857)x(E8TP)%x(gSTPD) UEITS : POUNDS /HOUR

-...-..-._.—...__-.—q..--———.-—.-—_....—-.-——————_-———_.-.._.--._-_-—._._.-_—_.._._-q._.—_._-._--—-—

6/22/72

RUN 2 FROM g8:45-11:05

P8~ 20,91 IN HG
H- 0.545 T8 120
cF ve- 33 ML

3)__ AA ____SCE.

TY_ 28,88 e
8)__28.83 e

n_no

e

g)_— —
10)__ A5

16)__AnB.b o _lZ. .

ot . - i ey 7 e P e sk i

|
———————— e [ D T do__(ESTR) ______. (E12) o _LESQ I
* e
| &"‘lv &
P - %€
FRONT HALF - ©.7484 | ' L1556 | 21,86
BACK HALP - ©,0307 |~ ,0072 o 1,01
TOTALS o - ©.78u1 | = .1628 | 22,87
i |
v I I
i |
I }
| |
———— S N - —l
consues + e Run 3= | (Hamnee it oure D)
FEST COUDUCTED BY § e e ea— e
- mmsem s envirenmental engincering, ine,




ERVIBQLNSETAL EUGIEEERIEG, LECARDQRATER
SOURCE SpklLIie CALCULATIONS
!‘ .
I PLANT- CARGILL SIO0UY CITY, IOWA ' DATE- 6/22/772
C STACK~ PAN COOLER OUTLET : RUD 3 FROM 12:32-141:40
VEATHER €GUDITIONS~ CLEAR . , PBE- 28,91 IW AR P&- 28,91 I HG
AS'- 9,51 8¢, FEET TG~ 557.2 DEGRRES R T4~ S43,5 DRGRFES R B- 0,552 IN H20
AF- 1,17 I H20  AN- '0.000341 S0, FEET  CP- 0,83 Vi- 78.785 CF  VO-3& ML
TOTAL TIME- 120 MIN  HPTS- 48  ORSAT: AR ,
1PV = (0.0878)x(VC) DA _scr.
S 2)VSTPD= ( (530)x (Vi) x(PB+(A7+13.62) d+( 29.92x7Y )} 2)__1&7#=g___‘ﬁgp.
3)ve = (VRV) + (VSTPD) X : A AA . SCF.
Y)W = (VWV) + (VT) ' W) _ 0,021 o
"§)FDA = (1.0 - W) ) _0.9729 -
6§)ASSUMED MOISTURE FRACTION 6) 082 e
7YMD = (Ju4xC02) + (.32x02) + (.28x(C0+H2)) . 7) 20,85
8IMS = (MO=FDAY + {18xW) : B) _28.82
8)GY = (MS) % (28.99) 8)__0.020 .
10)EA = (100)x(02-0.5%xC00)3¢( {0.266xH2)-(02-0.5xC0) ) 10)__§12§-_____Z__
11)AvG(f(axe5) ) = (1:0)xsuM (JHxTS) ) L1v)__a3.029 .
12)Y = ( 17uxepx(f(29.92:P5xGY) IXAVC( {(UxT5) ) 12)_.1026,.5 __ LE
13)Qs = (Y) x (457) 13) 10315 __AC
14)@0 = {QS) = (FDA) ww)y__17917 ___ &L
15)Q8sPD= (WD) = ( 530:48 ) x (P§:¢29.92) 15)__AGu77 ____ECF.
16)PI50 = ( (0.00287xVPCxLg)+{(FoxTgxvisfy) ) + ( TINExUxPSxAL ) 16)__10% _____._ 5.
17)aseP = ( 15.43xY ) + (VSUPD) UiiITS : GRAILS/SCF
18)i212 = ( 12xz8wP ) + (Le02) UNIes : CRAINS/SCF .
19}E50 = ( £S5UPx(100+84) ) # (150) UNITS : GRATES/SCF TR
a0YEN = (0,00857)x(ESTPY=(QSTPD) URITS : POUNDS/HOUR _
VARTICJLAYE L4&B AiALYSISZ(GHM)| PARTICULATE CONCENRTRATIOLS(GR/SCF) | EMISSION RAT
TN GUS JID FENUNUUSINON G €< < N [ @25 3 SR LE;Q)__J[,_LEM,LLQﬂg
_ T
. ) e
FRONT RALF - ,3185 © .0660 46;1 9.3
BACK RALF - © ,0138 ©.0029 0. 40
TOTALS - ©.3323 " ,0689 9.7

e et e — A o S ———

.—-—-————-——-—-

| CORHENLS _éE_E__.__@M_N ... = __(H_&ﬂlﬂﬂlé&lﬂlel_—_ _Q_Qlf:_‘fa.'l‘l'____
FUST COJDUCTED BY s — —-———
e T ———
' l Lo R e S e environmental engineering, inc.
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]. A. Process Description: o :

.. The following materials are blended in specific formulas to produce
m “a variety of animal and poultry feeds:

pulverized corn and milo
wheat middlings

soybean meal

cotton seed meal

fish meal

feather meal

meat scraps

molasses

premixes, minerals and drugs

Corn or milo is fed by gravity to a Prator hammermill. The mill forces
6 tons of corn per hour through 7/64" diameter perforations. The pul-
verized corn is boosted to the third floor by a 50 HP far. A cyclone
separates the corn from the air stream and drops it into one of two
2,000 cu. ft. storage bins (#5 and #6)}. At least 50% of the cyclone
exhaust air is returned to the throat of the hammermill, (see Fig. 1).

The mixed feed formula is placed in holding bins which feed it into the
California Pellet Mills. Steam is introduced to the feed material at

the pellet mill and the material is extruded through a die to formipellets
approximately 3/16" diameter and %" long. Each pellet mill produces 6 ‘
to 10 tons of feed per hour. The rate of production depends upon the =
formula of the feed being processed. Fine, calcium carbonate dust may

be applied to the pellets as they drop from the peilet mills into the
pellet coolers. Dust is applied to feeds which cause problems by clog=.
ging equipment or bridging in storage bins.” These problems are rgjate:

to the ingredients in the feed. The calcium carbonate will pass a 200
mesh sieve and has been died yellow. It is applied at the rate of 30#
per ton of feed.

. w.r v

T
-

The pellets are cooled in either a column or moving pan type pellet
cooler. The rate of pellet flow through the coolers is dependent upon
the production rate at the pellet miils. The pellet coolers are located
in the basement area. Air is pulled into the coolers from the basement.
Dust picked up from the pellet stream is collected in large diameter °
- cyclones located on the third and fourth floors. The dust collected in e
-~ the cyclones is returned to the pellet mills for reforming. .-~ . - . ... -7 %%~

~#2,B. Discussion of Test: olimfo [l U IEIIIE Y S e L s

- . 2ot e, s . AT L )

.-7= It was originally planned to sample emissions from the pulverized corn - - ‘.-
- . storage bin vent. "After the rain cap was removed from the vent, it was -~ - =
e Udetermined that there is no measurable air flow out of the vent, ~The -7 . 2<i=:-
o, .-¥, calculated velocity of air displaced out the vent by the inflowing corn . ~
’ =§s-0.1 fps.- Meaningful . results would not be “attained by pulling air and ..
fdust:upfthe.yenp,pipeéat:aLrate;greaterﬁthan:the;nqturg],drdfy,tthgggfore;;

- e 3
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NEma e M 1 )
. . v
D
LI




Hammermi11

The hammermill was grinding #2 yellow corn which by National Grain
‘Standards, contains << 5% foreign matter and < 15% moisture. A
moisture check on a vandom sample of the corn entering the hammermiil
indicated 13.2% moisture. The pulverized corn entering the storage
bins contained 12.3% moisture. This is a normal moisture loss for a
grinding operation according to Mr. Musech. The exhaust air from the
cyclone contained approximately 2.3% moisture at 859F. The vain cap
was removed from the cyclone and a short extension was attached to the
outlet. A straightening vane consisting of a cross made of %" plywood,
was installed. The vane seemed very effective in d1str1but1ng the fiow
more evenly across the exhaust duct. Simultaneous samples were taken
"at the cyclone exhaust with the EPA train (method #5) and a high volume
sampler.

The first of three test runs on the hammermill cyclone was conducted on
June 20, 1972, from 8:25 p.m. to 11:02 p.m. Storage bins #% and #6 were
measured prior to starting the grinder and were found to have 44 ft. and
11 ft. of free space, respectively. Bin #6 was filled at 9:05 p.m. and
the pulverized corn was diverted to bin #5. The grinder was shut off
between 9:25 p.m. and 9:40 p.m. while the sample trains were rotated

909 in the stack. There were no visible emissions during the testing.

The second test run was conducted on June 21, 1972, from 9:50 a.m. to
11:45 a.m. Bins #5 and #6 were measured prior to starting the test and
were found to have 29 ft. and 9 ft. of free space, respectively. The,
grinder was started at 9:40 a.m. and run continuously during the test‘?‘“'
The grinding rate was steady and was calculated to be 6 tons/hour on,

the basis of the bin measurements and the operating times. There were
no visible emissions during the testing. The third test run was con-
ducted on June 21, 1972, from 12:05 p.m. to 1:50 p.m. The grinding o
rate was steady at 6 tons/hour throughout the test. Bin #5 was f led“ '
at 1:20 p.m., when the pulverized corn was diverted to bin #6. e
were no visible emissions during the testing.

.
o
S,

Pan Cooler

Pellet mill #3 is serviced by a horizontal (moving pan type) pellet
cooler and cyclone #173A. The inlet and outlet of the cyclone were
tested simultaneously using EPA method #5 with impingers. The pellet
cooler is produced by the California Pellet Mill Company, Model Number =
5HRS22. The cooler is 5 ft. wide, 22 ft. long and pellets make a doubie ..
.pass_through the cooler riding on moving, perforated metal pans. There S
- is 185 sq. ft. of cooling area. - Average pellet bed depth on the mov1ng
- pans is 7", Cubes may be piled to a depth of 9" in this cooler.  Fan _
" #173 pulls air .from the basement area (720F).through the cooler and blows ... .
.. it to the cyclone. The New York Blower Model 452 has a 40 HP motor and - =~ .
. rotates 1800 RPM. ~The blower is capab]e of pu]11ng 18 500 cfm. witha - . &
. stat1c pressure of 7" water at 914 RPM = 2 ,:__X_“,zf-‘m;,~;:.; T

B ""’:x

4__'i*igffuq The coo]1ng air and dust are b]own through a 26"-diameter duct to the .-

ok I cyc]one collector on the fourth floor.=.Cyclone number’ 173A is-a Longhorn'

. =Scroll:Type,~79" diameter cyclone..s;The effective, opening at the bottom .7

”_of the cyc1one can. be adausted VhTRS 44" d1ameter outIetﬁextends.through
B ;a ' t: bove " e
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The first of three test runs was made on June 21, 1972, from 6:50 p.m.
- 9:10 p.m. A 21 ton mixture of beef cattle feed containing the fol-
lowing ingredients was prepared for pelletizing during the test period.

32% wheat middlings
30% cottonseed meal
17% soybean meal

5% molasses

16% minerals and premixes

100%

The feed was pelletized in 160 minutes, giving-a production rate of 7.6
tons of pellets/hour. The pellets were dusted with 550 1b. calcium
carbonate applied at a steady rate Visible emissions fluctuated from

15%-50% opacity.

The second test run was made on June 22, 1972, from 8:45 a.m. to 11:05
a.m. An 18 ton mixture of beef cattle feed of the same formula used

for run #1 was prepared for pelletizing during the test period. Pellets
were produced at the rate of 6.1 tons/hour during the operating time.

The pellets were dusted with 500 1b. of calcium carbonate. A grab sample
was taken of the dust collected by the cyclone. Visible emissions fluc-
tuated from 15% opacity to 50% opacity during the test. The visible
emissions were due to the pellet dusting operation.

The third test run was made on June 22, 1972, from 12:32 p.m. to 2:40
p.m. An 18 ton mixture of cattle feed containing the following 1ngre-

dients was prepared for pe}}et121ng during the test period. . PN

60.0% pulverized corn
25.0% wheat middlings

9.5% soybean meal

1.5% cottonseed meal , : 7 g
4.0% minerals and premixes : _ g

T00.0%

The pellet miil was run at a steady rate, produciﬁg 9 tons of pellets/
hour. The peliets were not dusted.

The stack was observed from a distance of 20 ft. and no visible emissions
were seen. The stack was also observed from the ground Tevel 150 ft.

below and 150 ft. east.

With blue sky as the background the plume ap-

peared to have a constant §% opacity.

c Column Coo]er -

T pellet mill #1 s served by two vert1c1e column type pe11et coolers and
-two cyclones. Only one of the coolers was used during the test period.

o = _“The column cooler was manufactured by the California Pellet Mill Company,

~©7* Model No. 2GA3, Serial No. 203664-2. It has a rated capacity of 7% tons/
" hour.” A CPM size 40 fan pulls air from the basement area {75°F) through -
- - the cooler. The fan is capable of pulling 9325 cfm. with a static pressure - -

H‘" “of 6" water at 1%5 rpm.
'”%d1ameter duct .to. the cyclone collector.on_the thlrd floor.

-~The cooling air and dust_ are blown through a 17"

.The 10" d1ameter

.f*open1ng at. the bottom of-the cyclone does not.have an a1r~lock and the’ col-

‘;he pe11et mill on the flrst f]oor *The‘30"

M" ‘-, w« ¥ p'-_




diameter outlet pipe extends 27" above the roof. The cyclone inlet

and outlet were tested simultaneously using EPA method #5 with impingers.
The rain cap was removed from the cyclone outlet and an extension and
straightening vane was installed.

The first of three test runs was made on June 22, 1972, from 5:20 p.m.
to 7:45 p.m. A 30 ton mixture of poultry feed containing the following
ingredients was prepared for pelletizing during the test period.

75.0% pulverized corn
15.0% soybean meal
2.8% wheat middlings
2.5% meat scrap
1.9% feather meal
3.8% minerals and premixes
T00.0%

The peliet mill was processing a similar poultry feed when testing began
at 5:20 p.m. The mill was stopped at 5:35 p.m. and restarted again at
5:50 p.m. and operated until 9:30 p.m. Pellets were produced at the
rate of 8 tons/hour. Dust was not applied to these pellets, and there
were no visible emissions from the cyclone.

The second test run was made on June 23, 1972, from 7:50 a.m. to 9:45
a.m. An 18 ton mixture of poultry feed containing the following ingre-
dients was prepared for pelletizing during the test period.

57.5% soybean meal - ~ R

10.5% wheat middlings e

10.0% meat scrap

7.0% feather meal

15.0% minerals and premixes .

T00.0% | - o 24
. 3

The pellet mill was run at a steady rate produc1ng 6.7 tons of pellets
per hour. The pellets were not dusted and there were no visible emissions
from the cycione.

The third test run was made on June 23, 1972, from 11:11 a.m. until
2:06 p.m. Testing was discontinued between 12:00 noon and 1:00 p.m.
A 30 ton mixture of poultry feed containing the following ingredients
was prepared for pelletizing during the test period.

18.75% soybean meal
3.50% wheat middlings
- 65.00% pulverized corn
AR _-.'_ 3.25% meat scrap -
L Reee oar 0 2,25% feather meal o

‘“;lf-f Zl=11: 7.25% m1nerals and prem1xes '
100 0% ' _“~ B :

’ The pel]et m111 produced 7 6 tons of pe11ets per hour dur1ng the 3. 92 .
_'hours of operation. - The pellets were not dusted and thereﬂwere no -’

.......
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_C. Process Data:

‘Test Run

[FVR A

Test Run

W Ny —

Test Run

W M —

Soa was

HAMMERMILL CYCLONE

Grinding Rate

6 T/hr
6 T/hr
6 T/hr

Material Remarks
#2 Yellow Corn No Visible
#2 Yellow Corn Emissions

#2 Yellow Corn

PAN COOLER CYCLONE

Pellet Production Dusting
Rate
7.6 T/hr 26.2 #/T
6.1 T/hr 27.8 #/T
9.0 T/hr None

COLUMN COOLER CYCLONE

Pellet Production Dusting
Rate
8.0 T/hr None
6.7 T/hr None
7.6 T/hr None

Visible Emissions

15%-50%
15%-50%
None

Remarks

by

No Visible
Emissions
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APPENDIX D

Complete Sampling Procedures
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COMPLETE SAMPLING PROCEDURES FOR PARTICULATE STACK EMISSIONS

Sampling Procedure

Prior to performing the actual particulate emission tests,
certain preliminary stack parameters had to be estimated or determined
for the source. This preliminary data included the average temperature,
velocity head, moisture content, stack diameter, and number of sampling
points.

" The stack gas temperature was determined by using bimetallic
thermomaters and mercury bulb thermometers.

Velocity head measurements were determined across the stack
diameter by using a calibrated S-type pitot tube with an 1nc1ined:map?,t
ometer. This data was used to select the sampling nozzle diameter. 2 =

The approximate moisture content of the stack gas was deter-
mined by the wet bulb and dry bﬁlb thermaometer technique. .ﬁﬁf 1

The sampling traverse points Qefe selected according to Method
1 of the Federal Régister (Volume 36, Number 247, Part II, December 23,
1971). |

The stack emissions were'sampled by using the following sample
train: a stainless steel nozzle; a g1ass-fined probe; a Gelman Type A
glass fiber filter; fwo-impingers with 100 ml of distilled water; two
dry impingers (the second impinger had a standard tip, while the first,

third and fourth impingers had modified tips with 1/2-inch 1D openings);

f{!




N .
)
- — 5 -
Y 1 A
oz d Al

a thermoneter on the last impinger; a flexible sampie Tine; an air-tight
pump; a dry test meter; and finally, a calibrated orifice with an in-
clined mancimeter. Figure © shows a schematic arrangement of the sampling
train.

Silica gel was not used in the Ffourth impinger because it did
not arrive with the equipment, and there was none available in the area.
After discussion with the Project Officer it was decided to test without
silica gel since the moisture was near ambient. The moisture for cal-
culations was determined by the use of the wet and dry bulb methed.

Because the stack temperature was less than 100°F and the
moisture content was low, the probe and the filter holder portions of the
sampling train were not heated.

The impinger portion of the sampling train was iced down tqe

e S

collect the condensable moisture in the stack gas.

-

Each point sampled across the stack diameter was sampled at an

isokinetic sampling rate. : e

%
cal ¥

Sampie Recovery

Samples were recovered {n accordance with procedures outlined
in Method 5 of the Federal Register (36 F.R., March 31, 1971), Determinatiocn
of Particulate Emissions from Stationary Sources.

The sampling train glassware, exclusive of the glass tined
probe and the fritted disc filter, were soaked in chromic acid cleaning
solution for two hours previous to the prepafation of sample blanks. The

probes were thoroughly washed in chromic acid solution prior to testing




— P

but were not soaked due to their cumbersome length. A1l sampling

glassware was rinsed extensively with distilled water following the

acid wash.

A1l samples were turned over to the Project Officer for

additional labeling and analysis.
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6/18/72

6/19/72

6/20/72

FIELD TEST LQG

Left COrlando at 1530 EDST, arrived in Sioux City at 2230
CDST. '

Went by to pick up equipment. Nine of the twelve boxes

made it. Probes, silica gel, tools, and umbilical cord

did not make it.

We met with Tom Ward and plant officials to discuss sampling

program. Unloaded equipment and proceeded to get material
for building stack extensions and straightening vanes.

Called office and reguested additional probes.

Finished setting.up sampling equipment and bui1ding~stacE -
extensions, e
Probes arrived at 1015. e were ready to sample the Hammer
Mi1l Qutlet after noon. We were requesied to wait unti] »
two EPA engineers arrived so that comparative tests éﬁﬁid‘
be made with the EPA train and a modified hi-vol sampler.

"~ After the EPA sampler was set up and we teak tested our

train, we began testing at 2030. No silica gel was used.

Because the flow rate from the storage bin was not detectable
with the velometer (less than 10 f.p.m.), EPA did not re-

- quest any tests using a hi-vol sampler.

Test ended at 2302.
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6/21/72

6/22/72

6/23/72

6/24/72

Second test on the Hammer Mill began at 0955, and ended
at 1145. Third test began at 1210 and ended at 1350.

e had to wait on plant process before sampling.

The first run {inlet and ocutlet) on the Pan Cooler began
at 1850 and ended at 2110.

Secend run on Pan Cooler began at 0845, endad at 1105.
Third run began at 1232, and ended at 1440.

We began first test on the Column Cocler {Inlet and Outlet)
at 1725, and plant shut down 1735 and was down until 1802,
We continued sampling and finished at 1951.

Second test on Column Cooler began at 0750 and ended at
100C6. Third run began at 1100 and shut down at 1200
because of plant shutdown. We resumed sempling at 1320

and ended at 1420. Lo

After cieanup and packing equipment, we gave the EPA o
Project Officer the samples.

We left Sioux City at 0730, and arrived in Gainesvillgi 7
at 1530.




- o a0

1
i

APPERDIX F

Project Participants
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PROJECT PARTICIPANTS

Environmental Enginsering, Inc.

Name Title
John Rooyler, Ph.D., P.E. Project Director
John Dollar, EIT, M.S. Project Manager
George Allen, Sr. Technician Environmental Specialist
Robert Ourgan, Sr. Technician Environmental Specialist

Eric Johinson, Sr. Technician ' Environmental Specialist

Environmental Protection Agency

Name Title

Thomas E. Ward Project Test Officer ..x

Ken Woodard Project Engineer






